Chromatin-bound poly(adenosine 5'-diphosphate IADPI-ribose) synthetase activity was highest in ungerminated wheat ( Triticum aestivum L., cv. Mukakomugi) embryos, and it decreased after germination within 14 hours. In contrast, transcriptional activity was lowest in ungerminated wheat embryos, and it increased during germination for 24 hours or more.
There are many reports concerning poly(ADP-ribose) synthetase in mammalian cells (5, 6, 17) but only a few concerning that in plant cells (14, 22) . In addition to a postulated role in the cell cycle, regulation of DNA repair and replication, gene expression, differentiation, proliferation, and transformation in animal cells (1, 3, 5-7, 11, 13, 15-17, 20) ; poly(ADP-ribose) may be involved in chromatin condensation (2, 12) . Association of poly(ADP-ribose) glycohydrolase with chromatin has been reported in animal (5, 9) and plant (10) cells. Wheat germ nuclei contain the enzymes that participate in synthesis and degradation of poly(ADP-ribose) (22) . A dynamic balance between poly(ADP-ribose) synthetase activity and poly(ADP-ribose) glycohydrolase activity may have an important role in regulation of nuclear function in many important physiological processes. We reported previously (19) that chromatins isolated from ungerminated wheat embryos appeared to have a number of aggregates with a mean diameter of 2,200 A. The chromatin from ungerminated embryos may be present in a highly condensed state. Also, the chromatin from quiescent embryos appeared to have repressed transcriptional activity (23, 24) . Therefore, we presumed that high poly(ADPribose) synthetase activity is closely connected with the repression of gene repression in nuclei of quiescent cells in higher plants. An Station. Seeds were sterilized, washed, and then germinated at 24°C in the dark (19) . After desired periods, the radicle-omitted embryos were separated by hand from the endosperm. After the addition of 5 ml of 5% (w/v) TCA, the acid-insoluble materials were collected on filter paper (Whatman, GF/C) and were washed with 5% (w/v) TCA followed by 95% (v/v) ethanol. After drying, the radioactivity was determined in toluene-based scintillation medium using a Beckman LS 100 liquid scintillation system. In one experiment, [ (Table I ). This result suggests that the major ADPribosylated proteins are localized in the region of the chromatin that is susceptible to DNase I digestion.
The reaction took place linearly for 30 min. Therefore, the activity for 20 min was compared at the different germination stages (Fig. 1) . The ADP-ribosylating activity was highest in ungerminated embryo chromatin, and it greatly decreased after germination for 14 h or more. In contrast, transcriptional activity was extremely low for the first 24 h germination; then it increased from 24 h to 72 h. Thus, transcriptional activity seems to have been repressed in chromatins that have high poly(ADP-ribose) synthetase activity. A lag of about 14 h occurred between the onset of decreasing poly(ADP-ribose) synthetase activity and the onset of increasing transcriptional activity. Events taking place during the intervals may be ofcritical importance in the regulation process in nuclei during germination. Since poly(ADP-ribose) glycohydrolase is present in wheat germ nuclei (22) , a dynamic balance between poly(ADP-ribose) synthetase and poly(ADP-ribose) glycohydrolase may be important for the functional regulation of nuclei, as has been postulated for animal cells (6, 21) .
When chromatin was pretreated with SVPDE, transcriptional activity increased. Absorbancy at 260 nm of 0.6 M KCI extract, including ADP-ribose moiety, was higher in germ chromatin than it was in seedling chromatin (data not shown). These observations seem to indicate that chromatin is endogenously ADP-ribosylated at different levels in ungerminated and germinated wheat embryos: high (low) poly(ADP-ribose) synthetase activity correlates with low (high) transcriptional activity.
A possible role of poly(ADP-ribose) in the G2 stage of continuously dividing cells has been shown in animal tissues (7) . The low capacity in proliferating tissues versus the high activity in resting tissues has been reported (1, 6, 13, 17) . The first cell division occurred after 14 to 18 h of germination at 25°C in wheat seeds of this study. Inasmuch as wheat embryos contain differentiated cells that start to proliferate upon germination, experiments using cells separated from meristematic and permanent tissues for 10 min. The radioactivity ofthe chromatin was determined and referred to as whole 'incorporated (ADP-ribose) moiety.' The ADP-ribosylated chromatin was treated with each enzyme at 37°C for 2 h or with 0.3 N NaOH at 100°C for 10 To clarify which components of chromatin were ADP-ribosylated, radioactive ADP-ribose moiety in histone, NHPs, and nucleic acid fractions were determined. The radioactivity in whole proteins was higher in germ chromatin than it was in seedling chromatin, and about 80%1o of the activity was found in the 0.4 N H2SO4-soluble fraction. As shown in Figure 2 , histone HI, H2A/ H2B, basic NHPs corresponding to high mobility group proteins, and also NHPs having high mol wt (more than 10 kd) were markedly ADP-ribosylated. The radioactivity in each of the fractions was higher in germ chromatin than it was in seedling chromatin. Qualitative differences in ADP-ribosylated NHPs between germ and seedling chromatins were obscure. Differences in NHP species to be ADP-ribosylated may have an important role in the regulation of gene expression during germination.
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